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Upper respiratory tract infections and exercise
There is a common belief among fitness enthusiasts that
regular exercise confers resistance against infection. For
example, a 1989 survey of subscribers to Runner' World
revealed that 61 % of700 runners reported fewer colds since
beginning to run, while only 4% felt they had experienced
more.' In a survey of 170 non-elite marathon runners
(average personal best time of 3 hours 25 minutes) who
had been training for and participating in marathons for
an average of 12 years, 90% reported that they definitely
or mostly agreed with the statement that they "rarely get
sick".' On the other hand, among elite athletes and their
coaches a recurrent concern is that heavy exertion lowers
resistance, impairs immunity, and is a predisposing factor
to upper respiratory tract infections. During the winter
and summer Olympic Games it has regularly been reported
by clinicians that "upper respiratory infections abound"
and that "the most irksome troubles with the athletes were
infections".'
Exercise and upper respiratory tract infection
Understanding the relationship between exercise and upper
respiratory tract infection has potential significance for
public health and, for the athlete, may mean the difference
between being able to compete, performing at a subpar
level, or missing the event altogether because of illness.
The relationship between exercise and upper urinary
tract infection may be modelled in the form of a "J" curve2 3
(fig 1). This model suggests that, although the risk ofupper
respiratory tract infection may decrease below that of a












Sedentary Moderate Very high
Amount and intensity of exercise
Figure I "Jr-shaped model of the relationship between varying amounts
of exercise and risk of upper respiratory tract infection. This model
suggests that moderate exercise may lower the risk of upper respiratory
tract infection while excessive amounts may increase the risk.
training, the risk may rise above average during periods of
excessive amounts of high intensity exercise. Nearly 20
different investigations have been published on the link
between exercise and upper respiratory tract infection in
humans.2 At present there is considerable evidence on the
relationship between heavy exertion and upper respiratory
tract infection, with more research needed in the area of
the potential protective effect of moderate physical activity.
HEAVY EXERTION AND UPPER RESPIRATORY TRACT
INFECTION: EPIDEMIOLOGICAL EVIDENCE
Several epidemiological reports suggest that athletes en-
gaging in marathon type events and/or very heavy training
are at increased risk of upper respiratory tract infection.26
Nieman et al4 assessed the incidence of upper respiratory
tract infection in a group of 2311 marathon runners who
varied widely in running ability and training habits. Run-
ners retrospectively reported demographic data, training,
and upper respiratory tract infection and symptom data
for the two month period before and the one week period
immediately after the 1987 Los Angeles marathon. During
the week after the race 12-9% of the runners reported an
upper respiratory tract infection compared with only 2-2%
of control runners who did not participate (odds ratio
5-9), and 40% of the runners reported at least one upper
respiratory tract infection during the two month winter
period before the marathon. Controlling for various con-
founders, it was determined that runners training more
than 96 km/week doubled their odds for sickness compared
with those training less than 32 km/week.
Other epidemiological data support these findings. Stud-
ies on South African ultramarathon runners, Danish
orienteers, and South Carolina runners all support the
viewpoint that heavy acute or chronic exercise is associated
with an increased risk of upper respiratory tract
infection.2356 The risk appears to be especially high during
the one or two week period after the race.
MODERATE EXERTION AND UPPER RESPIRATORY TRACT
INFECTION
What about the common belief that moderate physical
activity is beneficial in decreasing the risk of upper res-
piratory tract infection? Two randomised experimental
trials using small numbers of subjects have provided im-
portant preliminary data to support the view that moderate
physical activity may reduce the symptoms of upper res-
piratory tract infection. In one randomised controlled study
of 36 women (mean age 35 years) exercise subjects walked
briskly for 45 minutes, five days a week, and experienced
symptoms of upper respiratory tract infection during the
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Figure 1
Sleep duration (measured by wrist actigraphy) averaged over a 7-day period before virus exposure is
associated with percentage of participants who subsequently developed a cold. The percentage of colds is
based on predicted values (adjusted for age and prechallenge viral-specific antibody levels).
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